C arpal tunnel syndrome is the most common nerve compression syndrome in the upper extremity and is a condition familiar to all hand surgeons. Surgical treatment with carpal tunnel release effectively relieves the symptoms of numbness, paresthesias, and pain. [1] [2] [3] Both open and endoscopic carpal tunnel release procedures are effective, but symptoms requiring reoperation recur in 12% of cases after carpal tunnel release. 4 The most common cause of recurrent carpal tunnel syndrome requiring reoperation is incomplete release of the transverse carpal ligament (range, 32%-54%). Less common causes include scarring, tethering, and adhesions (23%); iatrogenic nerve laceration (2%); tumors (2%); and idiopathic causes (7%). 1, 5 Recurrent carpal tunnel syndrome is defined by the recurrence of classic symptoms confirmed by electrodiagnostic studies after a symptom-free interval of at least 6 months. Persistent carpal tunnel syndrome is defined by the lack of a symptom-free interval after carpal tunnel release and is attributed to incomplete release of the carpal ligament. 1 A hand surgeon usually performs revision carpal tunnel release. Reoperation usually involves extending the incision proximally to identify the median nerve in normal anatomy, followed by distal dissection through the area of scarring or incomplete release.
Case RepoRt
A 62-year-old woman with a history of bilateral carpal tunnel release presented to the authors' clinic with progressive intermittent nighttime numbness and tingling in both hands. She underwent left open carpal tunnel release 13 years ago and right endoscopic carpal tunnel release 11 years ago. She had a positive finding on carpal compression test and Tinel's sign at the wrist bilaterally. Nerve conduction studies and electromyography showed bilateral sensory slowing across the wrist, consistent with left greater than right carpal tunnel syndrome. A trial of night splinting and physical therapy consisting of moist heat as well as wrist, thumb, and digital stretching did not relieve the symptoms. She provided consent for left open revision carpal tunnel release.
At the time of surgery, the old carpal tunnel incision, which crossed the wrist crease in a zigzag fashion, was extended proximally. During the superficial dissection, the median nerve was encountered just ulnar to the palmaris longus tendon (Figure A) . There was an obvious retinaculum dorsal to the median nerve, pushing the median nerve to a more volar position toward the subcutaneous tissue ( Figure B) . The median nerve was extensively mobilized to allow for exposure of the dorsal structures. The authors resected the stout retinaculum dorsal to the nerve, exposing the carpal tunnel containing the flexor tendons ( Figure C) . A small amount of synovitis was removed from the flexor tendons before irrigation and closure. Postoperatively, the patient had transient loss of thenar muscle function that resolved spontaneously after 6 weeks.
DisCussion
Carpal tunnel release is a relatively common procedure, performed as either open or endoscopic release of the transverse carpal ligament. Both procedures have low complication rates and similar efficacy in relieving the symptoms of carpal tunnel syndrome. [6] [7] [8] Inadequate release of the transverse carpal ligament results in persistent carpal tunnel syndrome and ultimately requires reexploration and revision carpal tunnel release. Scar formation can result in a completely healed transverse carpal ligament as well as encasement of the median nerve. 1 This reconstitution of the transverse carpal ligament can increase the pressure on the median nerve and cause recurrent symptoms. Surgical exploration, release of the reconstituted transverse carpal ligament, and freeing of the median nerve from a constricting scar usually results in symptom relief. 1, 5, 9, 10 Electrodiagnostic studies do not recover in up to 25% of cases after carpal tunnel release. 11 Hence, the characteristic signs and symptoms of carpal tunnel syndrome, in combination with abnormal electrodiagnostic findings, are used to diagnose recurrent carpal tunnel syndrome. The current patient had recurrent median nerve symptoms, including paresthesias and sensory slowing on electromyography, 13 years after open carpal tunnel release. Jones et al 1 noted recurrent symptoms up to 8 years after initial carpal tunnel re- lease. The median nerve was encountered in a very superficial and subcutaneous position at the time of surgery, with the reconstituted transverse carpal ligament now dorsal to the nerve. Extensive dissection of the nerve, followed by resection of the dorsally reconstituted ligament, was required to allow the nerve to return to its normal anatomic location adjacent to the flexor tendons.
ConClusion
The authors describe an unusual presentation of recurrent carpal tunnel syndrome with healing of the transverse carpal ligament dorsal to the median nerve. Because of the superficial position of the nerve, along with scarring, the recurrent symptoms could be attributed to traction that directly affects the myelin sheath and therefore electrical signaling within the median nerve. 12 Hand surgeons must be aware of this anomalous location when performing revision carpal tunnel release. The surgeon must locate the median nerve proximally in normal tissue before proceeding distally to avoid iatrogenic injury during revision carpal tunnel release.
